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ABS CT 
A 30-day experiment was conducted to determine the effects of varying 
feeding rates on the growth of fry of silver dollar, Metynnis schreitmulleri 
(Ahl). Silver dollar fry with an average initial body weight of 1.100 ± 0.029g 
were collected from a local fish breeder and fed a diet (35% protein and 6% 
fat) at the rate of 3, 6 and 9% of body weight per day in two equal meals. Per 
cent weight gain increased from 54.54 to 118.18 with increased feeding rates, 
which were significantly different (p<0.05) from each other. The highest 
specific growth rate was obtained' in the fry fed at 9% body weight per day. 
In another study for 30 days, the effects of feeding frequency on growth, feed 
conversion and protein efficiency of silver dollar fry were evaluated. Groups 
of silver dollar fry with an initial individual weight of 0.700 ± 0.019 g were 
offered feed continuously for 24 hours during the day or night at different 
time intervals with varying meal sizes. The night time feeding with two 
meals gave the lowest weight and length gains (0.985 g and 0.30 cm). The 
growth rates of fish fed during day with three equal-sized meals are 
significantly (p<0.05) higher (4.66%) than the other treatments. 
Keywords: Silver dollar, feed ration, feeding frequency 
INTRODUCTION 
In aquaculture practice, feeding fish 
presents specific difficulties, which are due 
to three main reasons. Firstly, whatever 
may be the fish's behaviour, the farmer 
has to ensure that all the feed distributed 
in the water is effectively eaten. Secondly, 
feed which is not consumed, deteriorates 
the quality of rearing water or even leads 
to the pollution of the neighboring aquatic 
environment as well as economic loss. 
Lastly, the feeding requirements of fish  
vary in relation to numerous parameters, 
notably the temperature of the rearing 
environment. In practice, the fish farmers 
must adjust the amount of feed for the 
supposed requirements of the fish at a given 
time, and also decide the rate and frequency 
of feeding for better growth of fish. Two 
factors, which determine the economic 
viability of culture practice, are the growth 
and feed utilization efficiency of the cultured 
species, and both are influenced by the 
feeding rate (Brett, 1979; Reddy and Katre, 
1979; Hung and Lutes, 1987; Hung et al., 
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1993). Feeding rate defines the amount of 
feed made available to the cultured 
organisms. The effect of ration size on the 
growth and energy budget has been studied 
in carnivorous and omnivorous fishes 
(Elliott, 1976; Brett and Groves, 1979; From 
and Rasmussen, 1984; Cui and Wootton, 
1988), but less is known about aquarium 
fishes. Silver dollar, Metynnis 
schreitmulleri (Ahl), is a popular aquarium 
fish and fetches a premium price in the 
aquarium fish industry. There is growing 
interest in the commercial culture of M. 
schreitmulleri. Knowledge about optimum 
feeding rates is important not only for 
promoting good growth and feed efficiency, 
but also for preventing water quality 
deterioration as a result of excess feeding. 
The feeding frequency is important to 
ensure maximal food conversion and growth 
of the fish. Therefore, an important step in 
the feeding strategy is to determine the 
optimal feeding frequency. The purpose of 
the present study was to find the optimum 
feeding rate and frequency for the fry of M. 
schreitmulleri. 
rERIAL 	 METHODS 
Source and Maintenance of Experi-
mental Fish 
M. schreitmulleri fry were obtained 
from a local fish breeder and held in a 
1000-1 plastic pool upon arrival at the 
laboratory. The fish were acclimatized to 
laboratory conditions for three weeks during 
which they were fed a flake diet (35% crude 
protein). The feeding trial was conducted 
in all-glass aquarium tanks (45 x 50 x 30 
cm). At the start of the experiment, 10 fry  
of equal size (mean weight 1.100 ± 0.029 g) 
were released into each tank. All the tanks 
were covered with polyethylene net in order 
to prevent jumping out of fish from the 
tank. 
Diet Preparation and Feeding 
The formulation and proximate 
composition of the pelleted feed are shown 
in Table 1. The diets were prepared by 
thoroughly mixing the dry ingredients with 
codliver oil and sufficient quantity of cold 
water so as to have optimum protein, lipid 
and carbohydrate levels. The resulting 
dough was steamed in a pressure cooker 
and further converted to a thick paste for 
the preparation of flakes. The diet was 
analyzed for proximate composition. 
Moisture content was determined by oven 
drying at 105 °C to constant weight, ash by 
combustion at 550 °C in a muffle furnace 
for 24 hours, crude protein by the Kjeldahl 
method after acid digestion (% N x 6.25) 
and lipid was determined according to Folch 
et al. (1957). Feed was provided at 
increasing rations to randomly assigned 
triplicate groups of fish, the three rations 
being 3, 6 and 9% of body weight per day. 
These daily rations were divided into two 
equal meals per day at 11.00 and 17.00 
hours. Fish were batch-weighed in each 
tank after 15 days and the daily ration was 
adjusted accordingly. The water was 
changed at 25% daily, and the walls of each 
tank were scrubbed and washed before 
refilling the tanks with water. The 
temperature of the rearing water was 
maintained at 29.00 ± 0.05 °C by a 300-W 
thermostatic heater (Rena, Cal Basic, 
France) throughout the experiment. 
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Table 1: Composition and proximate analysis of the experimental diet 
Ingredient Percentage 
Fish meal 58.88 
Gelatine 10.00 
Codliver oil 4.82 
Vitamin mix 0.80 
Mineral mix 3.20 
Dextrin 15.30 
Cellulose 7.00 
Proximate analysis: 
Moisture (dry weight) 12.50 
Crude protein (wet weight) 34.90 
Crude lipid (wet weight) 6.00 
Ash (wet weight) 4.1 
Metabolizable energy* (kcal g4) 260.73 
*Estimated metabolizable energy: protein 4.50 kcal g -1- (Smith, 1971), carbohydrate 3.49 
kcal g-1 (Chiou and Ogino, 1975), lipid 8.51 kcal g4 (Austreng, 1978) 
In the second experiment to find out 
the effect of varying feeding frequencies 
(Table 2), all the experimental set-ups were 
the same as in the first experiment. The 
fish were fed only flake feed over the 
experimental period (30 days). 
Data Analysis 
Daily growth rate was determined as 
DGR = MF - Mi/t Mi x 100, where Mi and 
MF are the mean initial and final individual 
weights, and t is the duration of the 
experimental period in days. Feed 
conversion ratio and protein efficiency ratio 
were calculated using the following 
formulae: 
FCR = Weight of feed consumed/fish 
weight gain and 
PER = Weight gain/protein fed 
Table 2: Feeding schedule for fry of Metynnis schreitmulleri 
Treatment Feeding time Mode Feed/meal (%) No. of meals 
A 24 hours Feeding at one time 100 1 
B During night only 4-h interval 60 and 40 2 
C During day only 4-h interval 34, 33 and 33 3 
D During day only 4-h interval 46, 18, 18 and 18 4 
108 	 R. K. SINGH, V. R. VARTAK, A. K. BALANGE AND J. B. CHAVAN 
Statistical Analysis 
One-way analysis of variance was 
performed to evaluate the effect of varying 
carbohydrate levels on weight gain, FCR 
and PER. Significance was tested at a 0.05 
Type I error level. Statistical analyses 
were performed using the Microsoft Excel 
software for one-way analysis of variance. 
RESULTS t DISCUSSION 
The results of the first experiment, 
viz., effect of feeding rate on the fry of M. 
schreitmulleri, are presented in Table 3. 
There was no mortality and all the fish 
appeared healthy at the end of the 
experiment. Percentage weight gain 
increased with the increase in feeding rates 
from 3 to 9% body weight per day (Fig. 1). 
Specific growth rate for fish fed 3.0% body 
weigh per day was 1.45 ± 0.04 and this 
increased to 2.59 ± 0.03 when fed at 9% 
body weight per day (Table 3). Daily growth 
rate was significantly (p<0.05) higher (3.93 
± 0.08) in the treatment with 9% body 
weight per day. However, it was difficult 
to compare the results obtained in this 
study with those obtained in studies carried 
out for other fishes due to the differences in 
experimental conditions and methodology. 
A decrease in the digestibility of protein,  
other dietary components or energy with 
an increase in ration levels has been found 
in rainbow trout and African catfish 
(Windell et al., 1978; Bergot and Breque, 
1983; Henken et al., 1985), while the same 
has not been noted in largemouth bass 
(Beamish, 1972). Many factors such as 
water temperature, water quality, fish size, 
frequency of feeding, photoperiod, stocking 
density and feed quality are known to 
modify the feed intake in fish (NRC, 1987). 
Furthermore, some researchers have used 
live rather than dry formulated feed while 
estimating optimal feeding rates (Reddy 
and Katre, 1979; Arunachalam and Reddy, 
1981). Hence, it makes direct comparison 
even more difficult. However, Hassan and 
Jafri (1994) reported the optimum feeding 
rate of 3.0% body weight per day for Clarias 
batrachus with an average initial weight of 
18.78 to 20.56 g kept at 30°C using a purified 
diet (40% protein). In most carnivorous 
and omnivorous fishes, the relationship 
between growth rate and ration size is a 
decelerating curve (Brett and Groves, 1979). 
The conversion efficiency is highest at an 
intermediate ration and decreases with 
further increase in ration. Based upon 
growth data, a feeding rate of 9% body 
weight per day was observed to be better 
for M. schreitmulleri fry fed a 35% protein 
diet. 
Table 3 : Growth of Metynnis schreitmulleri fry fed with varying feed rations 
Test group A B C 
Level (%) 3 6 9 
Final average length (cm) 4.40 ± 0.05 4.70 ± 0.08 4.96 ± 0.04 
Gain in length (cm) 0.40 ± 0.05 0.70 ± 0.08 0.96 ± 0.04* 
Final average weight (g) 1.70 ± 0.02 1.90 ± 0.01 2.40 ± 0.02 
Gain in weight (g) 0.60 ± 0.02 0.80 ± 0.01 1.30 ± 0.02* 
Specific growth rate (%) 1.45 ± 0.04 2.13 ± 0.01 2.59 ± 0.03* 
Daily growth rate (%) 1.81 ± 0.06 2.42 ± 0.03 3.93 ± 0.08* 
*Significant at 5% 
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Fig. 1. Effects of varying feeding rates on length and weight gain of silver dollar 
The results of the second experiment 
are presented in Table 4. The highest 
percentage gain in weight was obtained in 
treatment with feeding thrice daily during 
daytime only (Fig. 2). The fish fed during 
night showed the lowest weight and length 
gains. These results are in contrast to the 
finding made by Hossain et al. (2001) on 
African catfish who reported high growth 
rates of fishes fed during night time 
following their feed demand. Better food 
conversion ratio was obtained with the group 
of fish fed during the day with three meals 
at 4-hour intervals. Kerdchuen and 
Legendre (1991) found that nighttime 
feeding reduced the FCR significantly in 
the catfish Heterobranchus longifilis. In 
the present study, the lowest FCR was 
obtained with daytime feeding, which 
indicates that the response of fish for feed 
varies among the species. A higher specific 
growth rate (SGR) and a lower FCR were  
also obtained in nighttime feeding of 
European seabass compared to fish fed only 
during day time. In a 28-day experiment of 
initial weight of 0.5 g, Hogendoorn (1981) 
observed the lowest FCR (0.75) when fish 
were fed for 12 hours at night in the case of 
Clarias gariepinus. In the present study, 
the daily growth rate is significantly 
(p<0.05) higher (4.66%) in daytime feeding 
with three meals. The protein efficiency 
ratios are significantly different (p<0.05) 
from each other and the highest (1.26 ± 
0.005) was in treatment of fish with three 
meals at 4-hour intervals during the day. 
The lowest FCR and highest PER were also 
observed in the same treatment. It can be 
implied that the optimum benefits by 
altering the feeding regime of M. 
schreitmulleri can be achieved by feeding 
three meals during the day at 9% feeding 
level. 
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Table 4 e Growth, protein efficiency ratio and feed conversion ratio of Metynnis 
schreitmulleri fry fed at varying feeding frequencies 
Parameter Test diet 
A B C D 
Initial average length (cm) 3.70 ± 0.04 3.70 ± 0.04 3.70 ± 0.04 3.70 ± 0.04 
Final average length (cm) 4.55 ± 0.01 4.0 ± 0.02 4.92 ± 0.02 4.75 ± 0.01 
Gain in length (cm) 0.85 ± 0.01 0.30 ± 0.02 1.22 ± 0.02* 4.75 ± 0.01 
Initial average weight (g) 0.700 ± 0.02 0.700 ± 0.02 0.700 ± 0.02* 0.700 ± 0.02 
Final average weight (g) 1.842 ± 0.02 1.685 ± 0.03 2.100 ± 0.03 1.900 ± 0.01 
Gain in weight (g) 1.142 ± 0.02 0.985 ± 0.03 1.400 ± 0.03* 1.900 ± 0.01 
FCR 2.50 ± 0.02 2.53 ± 0.02 2.26 ± 0.02* 2.46 ± 0.01 
PER 1.14 ± 0.02 1.13 ± 0.02 1.26 ± 0.005* 1.16 ± 0.02 
Growth rate (%) 3.80 3.28 4.66 4.00 
*Significant at 5% 
Fig. 2. Effects of varying feeding frequencies on length and weight gains of the 
fry of M. schreitmulleri 
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